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when it is in a very finely powdered condition. In order to lessen the quantity
of inorganic matter which has to be removed from the oxidised material, Steger
and van Loon 30 have employed the apparatus shown in Fig. n. A glass extrac-
tion thimble with a sintered base is supported in the funnel which is fitted at
its base into the flask, and is connected at the top with a reflux condenser.
The glass extraction thimble is filled with permanganate crystals, the acetone
solution of the ester is boiled in the flask, and acetone condenses and becomes
saturated with potassium permanganate before it falls back into
the flask. When reaction ceases, the acetone is distilled and the
residue treated with sulphur dioxide solution to reduce manganic
oxides. The aqueous solution is extracted with light petroleum,
and the latter extract is then washed, first with water to remove
mineral acid, and then three times with a 50 per cent, aqueous-
alcoholic solution of ammonia or caustic potash to remove acidic
products of oxidation. After washing free from alkali with more
50 per cent, aqueous alcohol, the light petroleum solution of the
saturated (unoxidised) ester is dried and the latter recovered and
weighed. As in the preceding method, more than one oxidation
is usually necessary before all of the unsaturated components
have been oxidised, and the weight of the unoxidised material
does not diminish further on repetition of the process.
When, in the decolorisation of the residual manganic oxides,
the solutions are boiled with sodium bisulphite solution, a loss
of saturated compounds may occur if myristic and palmitic esters
are present, due to the slight volatility of the latter in steam.
The weights of higher saturated esters (stearic, arachidic, etc.)
obtained agree closely, however, with those demanded by the
equivalents and iodine values; whilst, if decolorisation be
effected by pouring the acetone solution (after the oxidation is
complete) into excess of an ice-cold aqueous solution of sulphur
dioxide (containing a little dilute sulphuric acid), beneath a layer
of ether, the yields of saturated esters of lower molecular weight
are also in close accordance with those deduced from the
equivalents and iodine values. As a rule, the equivalent of the
saturated esters may be used alone, since this will tend in
general to be more accurate than the determination of their
weight,81 but for special cases in which it may be desirable to
FIG. ir.         calculate an ester-fraction in terms of a five-component mix-
ture, the proportion of saturated esters may also be utilised,
providing that possible loss of yield has been guarded against by the pre-
cautions indicated.
It has been found that, in the esters of " solid " acids from hydrogenated
fats, the equivalents of the saturated esters present lie very close (within 1-2
units) to those of the whole ester-fraction or, in other words, the saturated and
unsaturated components of a final ester-fraction in the analyses conducted as
described above possess almost the same mean equivalents. Little alteration
in the ultimate component acid figures is, indeed, introduced if the results are
calculated throughout on this basis.
It remains to be added that, when it is known that a portion of the ester-
fraction will be required for oxidation, it is desirable to collect more (e.g. 7-10 g.)
than would otherwise be included in a single fraction, in order to ensure that
sufficient saturated ester is present to permit an accurate determination of its
saponincation equivalent; this applies especially to lower-boiling fractions of
esters of " liquid " or mainly unsaturated acids (cf. pp. 391, 396, Tables 107 (b)
and 108 (6), fractions Li, L2i, etc.).
Details of the method of calculation involved.* As already stated, the
composition of an ester-fraction which, it is reasonably certain, contains
esters of only two saturated acids with unsaturated components all of the
* An exhaustive mathematical analysis of data and calculations involved in
determining the component acids of marine animal oils has been given by
Charnley.81 *